Abstract: RP-HPLC analytical method for the estimation of nabumetone in pharmaceutical dosage forms was developed and validated. A Hypersil ODS C18, 4.6 mm x 250 mm, 5 µm column from Supelco (India), with mobile phase comprised of acetonitrile: triple distilled water (50:50) with a total run time of 18 min was used and the wavelength of the detector was set at 230 nm. Stavudin is used as internal standard. The retention times were 14.167 min and 1.967 min for nabumetone and stavudin (IS) respectively. The extraction recovery of nabumetone from pharmaceutical dosage form (tablets) was >101% and the calibration curve was linear (r 2 = 0.995) over nabumetone concentrations ranging from 1 to 200 µg/mL. The method had an accuracy of >99% and LOD and LOQ of 0.17482 µg/mL and 0.5827 µg/mL respectively. The method reported is simple, reliable, precise and accurate and has the capability of being used for determination of nabumetone in bulk and pharmaceutical dosage forms.
Introduction
Nabumetone ( Figure 1 ) is a non acidic NSAID (Non-steroidal anti-inflammatory drug) that is rapidly metabolized in the liver to a major active metabolite, 6-methoxy-2-naphthyl acetic acid. As found with previous NSAIDs, nabumetone's active metabolite inhibits the cyclooxygenase enzyme preferentially blocks cyclo-oxygenase-2 activity which is indirectly responsible for the production of inflammation and pain during arthritis by way of enhancing the production of endoperoxides and prostaglandins E2 and I2 (prostacyclin). The active metabolite of nabumetone is felt to be the compound primarily responsible for therapeutic effect. Comparatively, the parent drug is a poor inhibitor of prostaglandin synthesis. It may be less nephrotoxic than indomethacin which decreases the excretion of 6-oxo-PGF 1a by inhibition of cyclooxygenase-1 or by inhibition of specific exercise-induced activation of cyclo-oxygenase-2, or both 1 . Nabumetone belongs to a new class of NSAID with a low potential for causing gastrointestinal mucosal irritancy and inhibition of platelet function 2 and has little effect on renal prostaglandin secretion and had less of an association with CHF (congestive heart failure) than other traditional drugs of the class 3 . Effects of nabumetone on blood pressure control in hypertensive patients on ACE inhibitors is also good i.e. equivalent to paracetamol 4 .
There are few papers published reporting analytical methods 5 for nabumetone. Two of them employed HPLC with UV-detection 6, 7 . One HPLC method using direct injection on restricted access media columns 8 . Flow injection analysis (FIA) with UV-detection was also reported for the determination of nabumetone in pharmaceutical preparations 9 . Three methods using HPLC with fluorescence detection [10] [11] [12] [13] were reported. M. Nobilis et al. 12 carried out biotransformation and disposition studies in humans and minipigs using HPLC with UV, fluorescence and mass spectrometric detection. The interactions with γ-cyclodextrin were also studied by fluorescence measurements 13 . Two methods employed HPLC using photodiode array (PDA) detector [14] [15] and mass spectrometric detection 15 for the determination of nabumetone and its metabolites. Murillo Pulgarín et al. [16] [17] [18] reported three analytical methods using different techniques along with phosphorescence. Liquid chromatography methods using different techniques of mass spectrometry were also reported [19] [20] [21] . The electrochemical behavior of nabumetone by a voltammetric technique 22 and a novel colorimetric method based on chemical derivatization 23 were also published.
We here present a new method for the determination of nabumetone in bulk and pharmaceutical dosage forms which utilizes a very cheap solvent system on a Hypersil ODS C18 analytical column. This type of method leads to better retention, very sharp and symmetrical peak shapes and exhibits a very good selectivity for nabumetone. 
Experimental

Instrumentation
Quantitative HPLC was performed on a binary gradient HPLC with Shimadzu LC10AT and LC10AT VP series HPLC pumps, with a 20 µL Injection of sample loop (manual), and SPD 10A VP UV-Visible Detector. The output signal was monitored and integrated using Shimadzu CLASS-VP Version 6.12 SP1 software. Hypersil ODS C18 (46 mm X 25 cm, 5 mm) column was used for the separation.
Standards and chemicals
Nabumetone and stavudin were gifts obtained from Aurobindo pharma (Hyderabad, India). Niltis tablets (IPCA) containing 250 mg and 500 mg of nabumetone, were purchased from local market. Acetonitrile of HPLC grade was purchased from Burdick and Jackson (Muskagon, MI, USA).
Preparation of standard drug solutions
10 mg each of nabumetone and stavudin (IS) were accurately weighed and transferred into two separate 10 mL of volumetric flask containing 5 mL of mobile phase sonicated for 10 minutes, diluted with mobile phase up to the mark and filtered through 0.45 µ membrane to get this stock solution (1 mg/mL).
Chromatographic conditions
The mobile phase used in this study was a mixture of acetonitrile and triple distilled water 50:50 v/v. Then the content was sonicated for 30 minutes for degassing purpose and then filtered through 0.45 µm (pore diameter) Whattman filter paper. The mobile phase was pumped from the solvent reservoir to the column at a flow rate of 1.0 mL/min. The eluents were monitored at 230 nm. The column temperature was maintained ambient through out the experiment.
Calibration of standards:
Calibration standards were prepared by spiking working standard solutions into methanol containing 5 mL volumetric flasks to yield concentrations of 1, 2, 5, 10, 20, 40, 50, 100, 120, 140 and 200 µ g/mL. To the above solutions 20 µg/mL of stavudin (Internal Standard) was added and the final volume was made up to the mark. The represented data was shown in Table 1 . A 20 µ L aliquot was injected in to the analytical column. The resultant peak areas of the drug and internal standard were measured. Calibration curve was plotted between peak area ratios of drug and internal standard against concentration of the drug. 
Recovery of nabumetone in tablets
20 Tablets were weighed, finely powdered and an accurately weighed sample of powdered tablets equivalent to 25 mg of nabumetone was extracted with acetonitrile in a 25 mL volumetric flask using ultra sonicator. This solution was filtered through Whatmann No 1 filter paper. The solution obtained was diluted with the mobile phase so as to obtain a concentration in the range of linearity previously determined. An aliquot (20 µ g/mL) of the internal standard was added to the sample solution prior to the dilution. All determinations were carried out in six replicates. The represented data was shown in Table 2 . 
Results and Discussion
Method validation
Specificity and selectivity of the method was assessed by preparing a drug concentration of 100 µg/mL from pure drug stock and commercial sample stock in selected mobile phase and analyzed. The Figure 2 shows that nabumetone is clearly separated from its internal standard and these are well separated from each other. The HPLC chromatograms recorded for the drug-matrix (mixture of the drug-excipients) showed almost no peaks within a retention time range of 18 min ( Figure 3) . Thus, the HPLC method presented in this study is selective for nabumetone. The method is linear in the concentration range of 1-200 µg/mL. Intra-day and inter-day precision was studied by six replicate measurements at three concentration levels over a period of 3 consecutive days. Accuracy of the method was determined by calculating recovery studies. Statistical evaluation revealed that relative standard deviation of the drug at different concentration levels for six injections was less than 0.111. Precision and accuracy data were shown in Table 3 & 4 respectively. For system suitability, six replicates of standard sample were injected and different parameters were studied ( Table 5 ). The tailing factor for nabumetone was always less than 2.0. 
Conclusion
Under the presently prescribed conditions, the recoveries of nabumetone were found to be from 98.29 to 101.55%. This indicates that commonly used excipients in pharmaceutical formulation were not interfering in the proposed method. This method is very useful for determination of nabumetone in pharmaceutical dosage forms, clinical studies and pharmacokinetic studies. The observation of % C.V less than 2.0 for both intra-and inter-day measurements also indicates high degree of precision. In the present method, we have established a linearity range of 1-200 µg /mL; this linearity range covers all the strengths of nabumetone. Hence this method can be applied for quantifying the low levels of nabumetone in pharmaceutical dosage forms and other pharmacokinetic studies.
